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Abstract

LiDAR data processing steps include noise removal, filtering, classification, segmentation, shape recognition,
modeling, and quality assessment. This paper focuses on modeling and accuracy evaluation of 3D objects
with curved surfaces. The appropriate modeling functions were determined by analyzing surface patch shape.
Existing methods for modeling curved surface features require linearization, initial approximation, and iteration
of the non-linear functions. However, proposed method could directly estimate the unknown parameters of the
modeling functions. The results demonstrate feasibility of the proposed method. The proposed method was
applied to the simulated and real building data of hemi-spherical and semi-cylindrical surfaces. The parameters
and accuracy of the modeling functions were estimated. It is expected that the proposed method would

contribute to automatic modeling of various objects.
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where (X, Y, Z) are coordinates of the point clouds, (a,
b, c¢) are center coordinates and » denotes radius of the
sphere.
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(a) Dome roof DSM

(b) LiDAR point clouds
Fig. 3. Simulated LiDAR data of hemi-spherical surface

Table 1. Estimated parameters and accuracy of hemi-
spherical surface for simulated data

Parameter | a(m) | b(m) | c(m) | r(m) | &,
Estimation |70.00|65.01|15.00| 5.01
True value |70.00/65.00|15.00| 5.00
Difference | 0.00 | 0.01 | 0.00 | 0.01 | 0-24 | 0.06

MSE of
parameter

RMSE, (m)

0.00210.00210.00310.002
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(a) National Assembly Bulldlng (NAB)

(b) LiDAR point clouds
Fig. 4. Real LiDAR data of hemi-spherical surface

Table 2. Estimated parameters and accuracy of hemi-
spherical surface for real data

Parameter | a(m) b@m) |c(@) | r@m)| o, | RMSE,(m)
Estimation | 192411.98 | 448047.89 | 79.21 | 34.06

7.85 0.16
i 0.001 0.001  0.004]0.003
parameter
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Table 3. Estimated parameters and accuracy of half-
cylindrical surface for simulated data

(a) Estimated parameters and accuracy of rotation angle

Parameter o) BO 6o G
Estimation 65.23 15.02
pla\’r[ige‘:gr 0477 | 0044 | s
True value 65.00 15.00
Difference 0.23 0.02

(b) Estimated parameters and accuracy of circle equation

Parameter | a(m) | b(m) | r@m) | &, RMSE, (m)
Estimation | 14.67 | 497 | 5.00

True value | 15.00 | 5.00 | 5.00

Difference | 0.33 | 0.03 | 0.00 | 024 0.13
MSE of 14601 | 0.002 | 0.002
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(a) Arch roof auditorium (b) LiDAR point clouds
Fig. 6. Real LiDAR data of half-cylinerical surface

Table 4. Estimated parameters and accuracy of half-
cylindrical surface for real data

(a) Estimated parameters and accuracy of rotation angle

Parameter o) BO G 6 40

Estimation 33.60 -0.02

2.94 0.13
MSEof 1557 | 004
parameter

(b) Estimated parameters and accuracy of circle equation

Parameter |  a(m) b@m) | r@m) | 6, | RMSE,(m)
Estimation | 410844.30 | 4691 | 8.23

349 023
MSE of 0.031 | 0.241 | 0.228
parameter
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